
 

UACE Biology 2016 paper 2 

Section A (40marks) 

1. The water hyacinth Echhonia crassipes is a weed growing on many waters of Uganda. In the 

biological control of the weed on Lake Victoria, a fungal pathogen and weevils are employed. 

The characteristics of the fungus and weevils in relation to their feeding behaviours is shown 

in table 1. 

Table 1 

Fungus Weevils 

Feeds on water hyacinth alone May feed on other plants other than water 
hyacinth  

Attacks only the green parts of the plant Attacks all parts of the plant 

 

The level of destruction of the weed by the fungus and the weevils under varying conditions 

in temperature, turbidity and speed of water, are shown in figure 1, 2, and 3. 

 
(a) From figure 1,2,3 describe the levels of destruction on the weed by each of the organism 

under different conditions of water  

(i) Fungus (04marks) 

- Level of destruction slightly decrease with increase in temperature 

- Level of destruction slightly decrease with increase in turbidity 

- Level of destruction slightly decrease with increase in speed of water 

(ii) Weevil (06 marks) 

- Level of destruction increases with increase in temperature 

- Level of destruction decrease steeply with increase in turbidity 

- Level of destruction decreases gradually with increase in speed of water 

(b) From the information provided, suggest explanations for the levels of destruction of the 

weed by each organism under different conditions of water 

(i) Fungus (05marks) 



- The fungus attacks the green part of the water hyacinth most of which is outside 

the water so not affected by varying water temperature. 

- Turbidity  reduces transparency of water and therefore has no effect on the fungus 

above water 

- Speed of has no effect on the fungus above water level 

(ii) Weevils (06marks) 

- Weevils attack all parts of water hyacinth including roots below water level; 

increase in temperature increases metabolic rate of the weevils leading to 

increased feeding 

- Turbidity reduces oxygen concentration which reduce metabolic activity of weevil; 

it also reduces visibility of edible parts. 

- Increasing speed of water dislodges the weevils from parts of the water hyacinth 

reducing destruction 

(c) From the information provided, give advantages that the 

(i) fungus has over the weevils in destroying the weed (04 marks) 

- Fungus are specific so destroy on water hyacinth without affecting other lake 

plants 

- Effect of the fungus is not affected by temperature, turbidity and speed of water 

(ii) weevils have over the fungus in destroying the weed (04 marks) 

- weevils are not specific to the part of the hyacinth, so cause  total destruction of 

the hyacinth 

(d) What are ecological effects of the water hyacinth on Lake Victoria? (08 mark) 

- Cast shade to water algae reducing  their photosynthetic rate and phytoplankton 

-  it forms dense, impenetrable mats which clog waterways, restricting mobility of 

aquatic animals 

- Death and decomposition increase biochemical oxygen demand (BOD) 

- Water hyacinth provide food to aquatic animal 

-  It also reduces biodiversity by crowding out native plants at the water's surface  

- It acts as a filter 

- Destroys breeding ground for fish and other aquatic animals 

- Provide habitat for aquatic organism  

 

(e) What are the advantages of employing biological control as means of checking the 

population of the water hyacinth? 

- It is cheap 

- Does not damage the environment 

- Effective for a long period 

 

SECTION B (60MARKS) 

2. (a) Describe the different mechanisms employed by mammals to increase their chances of 

fertilization and survival. (16marks) 

- Development of secondary sexual characteristics; to allow sexually mature individuals to 

recognize each other and mate with each other. 

- Seasonal breeding cycles; that restrict copulation to times that will ensure birth in 

seasons most favourable for the survival of offspring 

- Female receptiveness to male only when ovulation has taken place to ensures successful 

fertilization 

- Pheromone at attract opposite sex 



- Internal fertilization to bring sperms to the egg if a safe place 

- Internal development to protect and  feed the growing foetus 

- The placenta acts as a barrier to harmful substances 

- Suckling young one to provide the baby with food ad antibodies 

- Teaching young ones appropriate behaviours for survival 

- Parental care to protect the young ones 

(b) How doe territorial behaviour contribute to evolutionary success of species? 

- Each mating pair is adequately spaced to receive adequate resource 

- Promotes genetic fitness; most successful individuals are allowed to mate 

- Controls population sizes through competitions 

3. (a) Explain what is meant by dormancy in seeds. (02marks) 

Seed dormancy is inability of seeds to germinate; even when all conditions for germination 

are present 

(b) Describe the causes of dormancy in seeds. (10marks) 

-  Seed coats impermeable to water: The seed of certain family have very hard seed coats 

which are impermeable to water. This dormancy remains until the testa layer decay by soil 

microorganisms. The impermeable seed coats are found in the family leguminosae, 

Malvaceae, convolvulaceae. 

- Seed coat impermeable to oxygen:  This type of dormancy is because of the impermeability 

of the seed coats to oxygen. But later seeds become more permeable to oxygen so that it 

germinates afterwards. This type of dormancy in found in the family compositae. 

- Mechanically resistant seed coat: In certain seeds of weeds have hard seed coats that 

prevent the expansion of embryo. 

- Immaturity of the embryo: In the seeds of plants like the Orchids, Ginkgo etc. The 

immaturity of the embryo is due to the failure of the embryo to develop when the seeds 

are shed. 

- Due to the effect of germination inhibitors: The inhibition caused due to the presence of 

the inhibitor substances in the seed coat, endosperm, embryo or any structure. Some of 

the important germination inhibitors are; Coumarin, Phythalids, Ferulic acid, Abscisic acid, 

Dehydracetic acid and parasorbic acid. 

- Low temperature: In certain plants the seeds remain dormant after harvest because they 

require low temperature for germination. The seeds germinate in the spring season. 

- Light sensitive seeds: In certain seed the germination is affected by the light so the absence 

of light results in the seed dormancy. These seeds which are sensitive to sunlight are 



termed as the photoblastic seeds, where as in some other seeds the light inhibits the seed 

germination so they are negatively photoblastic. 

 

(c) Explain why dormancy is more common in weeds and annual plants than in tropical trees 

(08marks) 

- Weeds are seasonal and their seeds have little reserves to survive harsh conditions 

while conditions on the forest floor suitable for germination throughout the year. 

4. (a) What are the problems of large size in animals? (08 marks) 

- Big mass require more support 

- Require great amount of energy and hence large amounts of food 

- Reduced surface area to volume ratio thus require a specialized gaseous exchange 

surface and  a transport system 

- Produce large amount of waste material 

- Difficult to shelter and hide from predators 

- Difficult to coordinate 

(b) Explain how the problems of large size in animals have been overcome. (12 marks) 

- Have developed bones, cartilages for support 

- They are sluggish/sessile to reduce the quantity of food required 

- Have developed specialized gaseous exchange surfaces such as lungs, gills, tracheal 

system. 

- The have elaborate transport system including heart, arteries, capillaries and veins. 

- Camouflage  to protect from predators 

- Developed excretory system 

5. (a) Using illustrations, describe the different types of thickening found in the vessels of the 

xylem (06 marks) 

 
(b) Explain how materials are transported in the xylem. (11marks) 

- Due to water potential gradient through the whole plant; highest at the root side and 

lowest in the leaves, continuous flow of water and mineral salts from roots to leaves is 

created. The following forces contribute to the movement of water 

(i) Root pressure 

(ii) Transpiration pull or suction force created by evaporation of water from the 

leaves  

(iii) Capillarity due to adhesion cohesion forces 



 (c) Explain the role of transpiration to flowering plants. (03marks) 

- Evaporation of water cools the plant 

- Helps in transportation of mineral salt 

- Helps in absorption of mineral salts 

6. (a) Compare saprophytes with parasites (09marks) 

Similarities 

- Both are heterotrophs 

- Absorb soluble foods 

- Have sexual and asexual reproduction 

- Both involve resistant stage 

- Produce a large number of offspring 

- Have simple digestive system 

Differences 

Parasites Saprophytes 

Energy from living organisms Energy from dead organism 

Many stages in life cycle Usually single adult stage and spores 

Very specific to host Variety of food sources 

Nutritionally highly adapted Simple methods of nutrition 

Mostly aerobic Aerobic and anaerobic 

(b) Outline the economic importance of saprophytes. (05marks) 

- Recycling of nutrients 

- Brewing e.g. yeast  

- Processing e.g. yoghurt/cheese 

- Food e.g. mushroom 

- Industrial process e.g. leather tanning 

- Spoilage of food 

- Sewage treatment 

(c) Describe the factors that have led to the success of saprophytes in most terrestrial 

habitat. (06marks) 

- Small and light to easily disperse 

- Produce large quantity of spores for asexual reproduction 

- Feed on dead decomposing matter that is readily available 


